Pulmonary vascular reactivity to endothelin-1 in normal and chronically pulmonary hypertensive rats.
The pulmonary vascular reactivity to endothelin-1 (ET-1) was assessed in rats previously exposed to 11% O2 (hypoxic) or room air (controls) for 3 weeks. In isolated control lung preparations studied during conditions of increased tone by U46619 (50 pmol/min) and treated with meclofenamate (3 microM), low doses of ET-1 (30 and 100 pM) reduced the pressor response to U46619 by 58 +/- 5% (p less than 0.01). Vasodilation induced by ET-1 was not abolished by the antagonist of endothelium-dependent relaxing factor (EDRF) NG-monomethyl-L-arginine (5 x 10(-4) M), which suppressed vasodilator response to ionophore A23187 (10(-8)-10(-7) M). Higher doses of ET-1 (300 and 1,000 pM) induced vasoconstriction during conditions of basal tone, and the pressor response to 300 pM ET-1 was enhanced by EDRF antagonists. Administration of ET-1 to lungs from hypoxic rats failed to cause pulmonary vasodilation and instead induced a greater pulmonary pressor response (300 pM) than in control rat lungs (7 +/- 1.5 vs. 1.6 +/- 0.5 mm Hg, p less than 0.01), which was not further potentiated by EDRF antagonists. Infusion of 300 pM ET to conscious catheterized animals induced a sustained increase in pulmonary resistance only in the hypoxic group (from 305 +/- 37 to 389 +/- 55 mm Hg/L/min, p less than 0.01) (n = 7). The results suggest that depending on the dose, ET-1 can cause pulmonary vasodilation (independent of EDRF release) or vasoconstriction (opposed by EDRF). During chronic hypoxic pulmonary hypertension, ET-1 behaves only as a pulmonary vasoconstrictor.